Measurements were made of the absorptivity of single crystals of zinc from 0.1 to 3.0 eV at 4.2K. Polarized radiation was used with the electric field vector parallel or perpendicular to the c axis of the crystal. New structure was found for E⃗ ⊥c^at about 0.15 eV; no low-energy structure was observed for E⃗ ∥c^. The lowenergy interband transition is attributed to transitions near the point K in the Brillouin zone. The structure in the near-infrared and visible spectra is highly temperature dependent. Comparisons of the absorptivity and the conductivity are made between our 4.2-K data and the data of Rubloff for 77 and 300 K and with the calculations of Kasowski. Thermomodulation measurements on basal-plane samples are described which show the conductivity doublet as originating from two distinct infrared-absorption structures. The low-energy absorptivity is found to be nearly constant for E⃗ ∥c^. An optical effective-mass component m * ∥of 2.0m0 is computed from theories of the anomalous skin effect. 
INTRODUCTION
Recently, the optical properties of Zn 
the temperature is increased, the structure shifts toward lower energy. This is probably a result of the phonon weakening of the crystal potential as discussed by Kasowski and Bubloff. It should be pointed out that the temperature shift appears to be greater in the 0-77-K range than for the range 77-300 K. This is true for both polarizations.
In Fig. 5 we show the conductivities for E II c.
We again find a difference of about 0. 7 eV between our data and the calculated doublet center. The doublet is more clearly defined in our spectrum than in previous work, probably because the absorptivity shoulders are sharper at 4. 2 K. The spectrum again appears to shift toward higher energies with reduced temperature. The effect of potassium additions on the sodium self-diffusion coefficient have been measured in an attempt to identify one or more of the diffusion mechanisms.
In most experimental studies, the variation of the self-diffusion coefficient with small solute addition (& 2%%uo) (0) where fo is the correlation factor for the pure solvent. Measurements of these three quantities allows both a determination of the three jump-fre-
